In this paper we describe a frequency domain data transmission method to be used for digital data transmission over analog telephone lines which exploits recently derived reduced computational complexity algorithms, such as the Winograd Fourier Transform, to achieve a significantly lower computational rate than comparable time domain QAM modems implemented digitally using signal processing techniques. In addition to the lower computational rate, the proposed method also allows for better channel bandwidth utilization by allowing optimal signal power allocation based on the channel's signal to noise versus frequency characteristics. Experimental results on this method are presented, indicating that it may be possible to wnd over 10,000 BPS over an unconditioned telephone line while maintaining a i0 BER.
I. Introduction
We describe here a frequency domain data transmission scheme in which the modulation process is achieved by an IDFT and the demodulation process by a DFT, using reduced computational (RCC) complexity algorithms such as the Winograd Fourier trans-
form (WFT).
This type of system has been proposed before by Weinstein and Ebert [1] . However, at that time, it could only have been implemented in real-time thru the use of' special purpose hardware. With the wide use of digital signal processing techniques, there has been some emphasis in using recently developed RCC algorithms for implementing signal processing algorithms in real-time in general purpose processors. The processors that we use to implement this system, although not restricted to work only with RCC algorithms, take advantage of them to perform with an attractive cost/performance ratio, A brief description of this processor and its environment can be found in Appendix A. We will describe in this paper the basic theory behind the implementation of FDDT over an analog telephone channel. And we will also show how the data transmitted can be allocated according to the channel characteristics so as to maximize will follow the optimal power allocation strategy as required by the "water filling theorem" of communication theory, potentially being able to maximize the utilization of the channel bandwidth [5] . Although in our implementation r, is an integer, it need not be that way, and in theory, we can come closer to using the maximum capacity of the channel much better if r, is allowed to be non-integer also. In summary, we have the capability to allocate a different number of levels to the various spectral bins, thus having more in those D 'a in the midband where the S/N ratio is highest, and less in those areas where the S/N ratio is lowest.
The above approach also allows the usage of more of the channel bandwidth while minimizing the noise enhancement problem associated with equalization in time domain data transmission schemes. 
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